Regulation of the hypothalamic-pituitary-adrenal axis in birth.
In sheep an increase in fetal pituitary-adrenal function, reflected in rising concentrations of plasma ACTH and cortisol, is important in relation to fetal organ maturation and the onset of parturition. This review presents evidence that implicates the hypothalamic-pituitary-adrenal axis in the control of parturition and describes recent experiments that explore in detail the maturation of the fetal hypothalamus and pituitary in relation to fetal adrenal function. Recent improvements for the measurement of ACTH in unextracted plasma and the ability to maintain vascular catheters in chronically catheterized fetal sheep have enabled subtle changes in fetal ACTH concentrations to be detected. As a result of these advances it has now been established that the terminal rise in cortisol, which is responsible for the onset of parturition in sheep, is preceded by an increase in fetal plasma ACTH concentrations. This has led to the hypothesis that birth results from the sequential development of the fetal hypothalamic-pituitary-adrenal axis with the signal originating from the fetal brain. This increase in trophic drive to the fetal adrenal may result from changes in the responsiveness of the fetal pituitary gland to factors that stimulate the release of ACTH. Corticotropin releasing factor (CRF) and arginine vasopressin are two such factors that stimulate the secretion of ACTH and cortisol secretion in the chronically catheterized fetal sheep. The response to these factors increases with gestational age and is sensitive to glucocorticoid feedback. Furthermore, repeated administration of CRF to immature fetal sheep results in pituitary and adrenal activation and in some cases may lead to premature parturition.(ABSTRACT TRUNCATED AT 250 WORDS)